Introduction
The role of bureaucracy or government in the process of public policy is a necessity (Dwiyanto 1997) . Since 2005, Bank of Indonesia has introduced a monetary policy framework that targets inflation as the main focus (Inflation Targeting Framework) with the free-floating exchange system. Consequently, a stable exchange rate is very important to support price and financial stability. In the implementation, Bank of Indonesia is authorized to make monetary policy by setting numerous monetary targets such as level of money supply (Bank Indonesia 2017d) .
The economic crisis in Indonesia gave lessons that inappropriate policy will bring bad impact to the economy. The fact shows that by the end of 1997 there was a closure of 16 private banks. The closure of 16 private banks made public do not believe to the banking. Therefore they withdrew their savings from banks (see: Rush). Rush has caused an To link to this article: https://doi.org/10.3846/btp.2018. 09 However, after July 2013, the inflation rate tended to decline. This decline was possibly due to the Inflation Targeting Framework that was initiated by Bank of Indonesia since 2005 and the empowerment of the National Inflation Monitoring Team and the Regional Inflation Monitoring Teams in each region (at the province and municipality levels) to facilitate inflation controlling (Bank Indonesia 2017d) .
Different from inflation, the money supply showed a positive trend during 2007. 1-2017.7 . Figure 2 below shows the money supply in Indonesia (after the global financial crisis). Figure 2 shows the positive trend of the money supply during the observation period (2007.1-2017.7) . The following are the likely factors of the increased level of money supply. First, Bank of Indonesia increased the level of foreign currencies to market. Consequently, the supply of Rupiah also increased. This factor indicates that the growth of money supply depends on the extent of the Bank of Indonesia's intervention. Bank of Indonesia announced that the money supply growth increased in April 2017. More specifically, the money supply position was Rp 5,042.1 trillion, increased by 10.0% (y-o-y).
This growth was higher than the 9.9% growth in previous month (y-o-y). Further analysis reveals that the 8.7% growth of the quasi-money component (y-o-y) that was higher than the growth in March 2017 that only reached 8.6% (y-o-y) (Bank Indonesia 2017e) . Secondly, the bank credit distribution accelerated because of an increase in credit demand from 52.9% in the first quarter to 84.8% in the second quarter of 2017 and increased again to 99.3% in the third quarter of 2017. This increase was mainly due to the improved economic condition and reduced risk of credit extension (Bank Indonesia 2017a) . Third, the net foreign asset reached Rp 1,423.1 trillion or grew by 20.5% (y-o-y), higher than the 17.6% growth in March 2017 (yo-y) . This increase was in line with the increase of foreign exchange reserve in April 2017 (Bank Indonesia 2017e) .
Conceptually and empirically, inflation volatility is the result of the high growth of money supply (Mishkin 2011) . In other words, an increase in the money supply increases inflation rate or controlling the money supply can tame inflation rate (Jahan and Papageorgiou 2014) . This study focuses on the macroeconomic policy and public policy especially causality between two variables namely inflation and money supply in Indonesia. 
Literature review and theory perspective
Previous studies have investigated the relationship between inflation and level of money supply. In Ethiopia, WoldeRufael (2008) uses the cointegration of Granger causality test method as modified by Toda and Yamamoto. The study empirically finds that there is a one-way causality from the money supply to inflation. The findings indicate that controlling the money supply is an important policy to preserve the long-term macroeconomic stability in Ethiopia. Chukwu (2013) also finds similar results in Nigeria. Using the same method as Wolde-Rufael (2008) , the study empirically shows that there is a one-way causality from the growth of the money supply to the price level. The results suggest that the arithmetical hypothesis as proposed by Sargent and Wallace also applies in Nigeria. In Sri Lanka, Kesavarajah and Amirthalingam (2012) who use the multivariate cointegration of Johanson and Juseliues and Granger causality empirically indicate that there is a one-way causality from the money supply to inflation. The results suggest that inflation is the consequence of expansive monetary policy in Sri Lanka during the post-liberalization period. Further, the money supply is likely to be an effective policy instrument in preserving price stability in Sri Lanka. In Bangladeh, Amin (2011) who uses the Johansen's cointegration and Granger causality methods finds that there is a one-way causality from the money supply to inflation. The results support the monetarist' view that argues that inflation is a monetary phenomenon. More specifically, inflation increases because of weak implementation of monetary policy by the central bank of Bangladesh. Still, in the same country, Kashem and Sharmin (2012) who use the Granger cointegration and causality methods show that there is a one-way causality from the money supply to prices. The findings suggest that money supply stimulates price level not only in the long run but also in the short run. Consequently, Bangladesh has to design and implement their monetary policy prudently to control inflation rate more effectively. In China, Zhang (2013) uses the multivariate dynamic model from the money quantity theory of Friedman and the Meltzer's monetary model. The results suggest that there is a one-way causality between the money supply on inflation. This causality can be detected from the asset inflation. Consequently, the growth of money supply can be the most promising policy orientation to control inflation in China. Still in the same country, Su, Fan, Chang, and Li (2016) who use Granger causality show that there is a one-way relationship between growth of money supply to inflation. The findings are largely consistent with the modern money quantity theory from the perspective of the money supply and price level. This condition describes the stable growth of money supply and economic development in China.
Apart from the one-way causality, Denbel, Ayen, and Regasa (2016) who uses the cointegration method and Vector Error Correction Model (VECM) find that in the long run there is a two-way causality between inflation and the money supply. In other words, inflation affects the money supply and vice versa. The findings support the monetarist's view that holds that inflation is a monetary phenomenon. The results also imply that reducing the money supply decreases the inflation pressure in Ethiopia. Husain and Abbas (2000) also find similar findings in Pakistan. Using the cointegration method and Granger causality, they show that there is a two-way causality between the money supply with inflation. In other words, the money supply causes inflation and vice versa. It is then likely that the expansion of money supply increases price level and inflation that inflation eventually increases the money supply in Pakistan.
Previous studies use different analytical tools, such as Granger Causality, Sims Causality, and Vector Error Correction Model. Further, these studies also vary in their results. Many of the studies indicate a one-way causality such as Wolde-Rufael (2008), Chukwu (2013) , Kesavarajah and Amirthalingam (2012) , Amin (2011) , Kashem and Sharmin (2012) , Zhang (2013) , Su et al., (2016) . However, there are also several studies that show a two-way causality, such as Denbel et al., (2016) and Husain and Abbas (2000) .
In Indonesia, several studies analyze inflation and level of money supply. For example, Hervino (2011) use the Autoregressive Distributed Lag Error Correction Model (ARDL-ECM). His study indicates that in the short run, increases in foreign debt and the amount of money supply even reduces the inflation rate. Meanwhile, in the long run, the inflation volatility in Indonesia is affected both by the fiscal and monetary factors although for the period after the 1997 economic crisis the monetary factor exhibits a greater effect on the inflation rate than the fiscal sector. The amount of money supply represents the monetary side while foreign debt to compensate national budget deficit represents the fiscal side.
Further, Trisdian, Pratomo, and Saraswati (2015) use the panel data regression (fixed effect model) that analyzes the variables of the money supply (measured by the amount of credit provided by banks and rural banks according to the project location) and inflation (measured by the yearon-year inflation rate for each province in Indonesia from 1999 to 2009). They find that regional inflation volatility in Indonesia is mainly caused by the monetary side (the money supply), not by the fiscal side (regional governments' debt). This research differs from the previous studies by using ARDL-ECM and panel data regression, and by combining regional and national data in their analysis.
Overall, previous studies show the use of various analytical tools such as Granger Causality, Sims Causality, Auto-Regressive Distributive Lag -Error Correction Model, Vector Error Correction Model, Panel Data, Vector Auto-Regressive; and the use of long-term and short-term data (monthly, annually, and quarterly). These studies also show various empirical findings (one-way causality, twoway causality, and no relationship between the money supply and inflation).
The change in the money supply simultaneously changes prices. This effect is based on the assumption that the velocity of money supply remains constant and the economy is under the condition of full employment. The following is the equation of money quantity as developed by Irving Fisher:
Next, the following is the equation that forms the inflation theory:
The equations show that M is the money supply, V is the velocity of money, P is the price level, and T is the number of goods and service transactions. It then can be argued from these equations that in general, a price increase is the consequence of an increase in the money supply.
The relationship between inflation and the money supply can also be explained by the monetarists through the perspective of Long-Run Monetary Neutrality. This perspective argues that each economy must experience inflation because the increase in money supply is always faster than the increase in national output. In other words, the inflation rate is affected by the money supply (Trisdian et al. 2015) .
Research methods
We use the secondary data of inflation rate and the money supply from the Bank of Indonesia publication. The study uses the following econometric model with Granger causality model (Rosadi 2012) . (3) (4) X t is the money supply, and Y t is inflation. Meanwhile, μ t and V t are error terms that are assumed to exhibit no serial correlation, and m = n = r = s.
Before running the Granger Causality test, we need to run several tests such as stationary test and lag length test. The following is the model for stationary test:
Next, we select the optimal lag by selecting the smallest Akaike Information Criterion (AIC) score. Smaller AIC score indicates better model quality (Winarno 2015) .
Results
Table 1 below displays the results of the stationary test or unit root test by using the Augmented Dickey-Fuller (ADF). Table 1 suggests that inflation is stationary at the order of integration of [I(0)] while money supply is stationary at the second order of integration [I(2)]. We then determine the optimal length of lag by using Lag Length Test as can be seen in Table 2 . Based on Table 3 , it can be argued that there was only a one-way causality from the money supply to inflation in Indonesia during 2007.1-2017.7. These findings imply that the money supply causes inflation, but not vice versa. These studies support Wolde-Rufael (2008), Amin (2011) , Kashem and Sharmin (2012) , Kesavarajah and Amirthalingam (2012) , Chukwu (2013) , Zhang (2013) and Su et al. (2016) . Our findings are likely due to the role separation between Bank of Indonesia and Financial Services Authority. The tasks of Bank of Indonesia are mainly regulating and supervising the banking industry from the macro-prudential side. More specifically, Bank Indonesia focuses on the banking system as the basis for making monetary policy, and controlling inflation and exchange rate. Meanwhile, Financial Services Authority supervises the banking industry from the micro-prudential side. Financial Services Authority focuses on direct supervision of banks individually and avoiding individual problems of banks that can harm banks' customers. Facts show that Bank of Indonesia continues to strengthen its macroprudential policy to reduce the systemic risk in the financial sector such as Financial System Stability. This policy aims to control credit and liquidity to facilitate the management of macroeconomic stability such as achieving inflation and unemployment target.
Other likely factors are (1) banks' activity or the intervention of Bank of Indonesia, (2) acceleration of the distribution of bank credits, (3) increased Net Foreign Asset, and (4) efforts to control food inflation to control price inflation of administered prices and volatile food. These factors are also facilitated by the coordination between Bank of Indonesia and the role of government (in the form of TPI and TPID) that boosted production, improved distribution and minimized price distortion of food prices. Accordingly, administered prices exhibited low inflation rate (even they potentially undergo deflation) because of decreased global energy prices amidst subsidy reformation through price adjustment of fuel, LPG 12 kg, and electricity rate. Further, the low inflation rate of the administered prices was likely due to the government's effort to decrease diesel fuel and to provide electricity tariff discount for certain industry categories through the economic policy. The core inflation was constantly under control because of the support from controlled expected inflation as a consequence of the passthrough of limited weakening of exchange rate and relatively weak domestic demand pressure. Lastly, the Bank of Indonesia's policy in managing domestic demand, preserving the stability of exchange rate and directing expected inflation also supported the condition (Bank Indonesia 2015) .
The following fact (see: Figure 3 ) that indicates the oneway relationship between inflation and the money supply during 2007.1-2017.7 also supports our findings. The following is the relationship between inflation and the money supply (after the global financial crisis). Figure 3 shows that there was an increase of the money supply during 2007.1-2017.7. At the same time, inflation fluctuated. Initially, inflation increased, but since 2013 it tended to decrease. According to the theory of money quantity, inflation emerges only when there is an increase in money supply. In other words, when there is no increase in the money supply, there will be no price increase. The condition described in Figure 3 is in line with the theory of money quantity and the long-run monetary neutrality. In other words, during 2007.1-2017.7, the Indonesian economy was sensitive to the monetary policies, especially those related to money supply. This condition implies that the role of Indonesian Government and Bank of Indonesia were very crucial in managing and controlling public policy.
From the macroeconomic policy and public policy perspective, the combination of various monetary, fiscal, and real policies is important in anticipating the effect of the global financial crisis. Regarding monetary policy, the government through Bank of Indonesia needs to regulate monetary policy instruments such as open market policy, reserve requirement, discount facility, and moral suasion to achieve the monetary targets as set by the monetary authority. It then can be expected that the money supply can be used as an effective macroeconomic policy and public policy instrument to preserve price stability in Indonesia.
Analysis of money supply and inflation also related to impacting factors such as money laundering (Kordík and Kurilovská 2017) , role of banks (Kaźmierczyk and Aptacy 2016) , taxation (Giriūnienė and Giriūnas 2016, Bikas et al. 2017) , tax evasion, and corruption (Luzgina 2017) . In Indonesia, money launderers have used an increasingly varied mode by utilizing institutions outside the financial system, and even has penetrated into various sectors. Therefore, it is necessary to have synergy and equality of perception among Law Enforcement Officials in order to prevent and combat money laundering and terrorism financing (Pusat Pelaporan dan Analisis Transaksi Keuangan 2016).
Money laundering will have an impact to unexplainable changes in the money supply, international capital flows, interest, and exchange rates. Related to money supply, the unpredictable nature of money laundering can lead to distortions and economic instability. Related to this fact, Kordík and Kurilovská (2017) finds that money laundering or terrorism financing risks is an essential part of the implementation and development of a national anti-money laundering or countering the financing of terrorism regime, which includes laws, regulations, enforcement and other measures to mitigate money laundering or terrorism financing risks.
Next, the role of Bank of Indonesia as the Central Bank is very important. Bank of Indonesia play a role as supervisor and coach to increase the confidence of everyone who has an interest in the bank. In particular, banking performance has seen as an intermediary institution. The growth of banks third party funds and credit (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) can be seen in Table 4 .
The growth of the placement of Third Party Fund has decreased from 18.54% in 2010 to 7.26% in 2015, but in 2016 (December) increased to 9.26% and tends to increase during 2017. Next, the credit disbursement showed a different results. Since 2010, the credit disbursement has continued to decline. The credit disbursement was 22.80% in 2010, and continued to fall to 7.87% in 2017. Overall, the increasing trend of Third Party Funds has not been followed by fund disbursement. It Implies that the financial performance in banking sector must be improved. Therefore Kaźmierczyk and Aptacy (2016) suggest that banks need to apply management by objectives to create rewarding plans for the achievement of objectives.
Another influential factor is the misuse of office in the form of corruption. In Indonesia, corruption is still apprehensive. The corruption data are divided into five stages such as probing, investigation, prosecution, incrach, and execution. The data description can be seen in Table 5 .
The five stages of corruption handling show an improvement in growth. Although fluctuating, for 14 years the number of corruption continues to increase. Corruption causes income to be more than it should be, so that will affect the money supply. The money supply will increase as corruption gets higher and vice versa. Related to this fact, Luzgina (2017) suggest that to reduce corruption and tax evasion should be done not only on punishment, but on creating attractive environment for business development and reducing stimulus for corruption and tax evasion.
Besides money laundering, role of banks, tax evasion, and corruption, analysis of money supply and inflation can be explained from taxation. In Indonesian case, based on Non-Taxable Income number 101 of 2016, the amount of the new non-taxable income is an implementation of the changes contained in Regulation of the Minister of Finance Number 101/PMK.010/2016. This adjustment takes effect from January 2016. The increase of non-taxable income is expected to have a good impact on the level of tax revenue. Although there will be a decrease in taxable income, this new implementation will increase tax revenue from Value Added Tax, Sales Tax on Luxury Goods and Corporate Income Tax. Ultimately, micro tax revenues will fall, but people's purchasing power will rise (Hadijah 2016) . As a policy instrument in the field of taxation, Non-Taxable Income has a close association with personal income tax. Increase in Non-Taxable Income makes the smaller taxes paid by households. This condition resulted in households will have more money to make investments or savings. Related to this fact, Giriūnienė and Giriūnas (2016) suggest that the country which taking into account its specific characteristics, can compose the suitable complex tax system evaluation model. It can help to evaluate the country's tax system in the most objectively way. Then, Bikas et al. (2017) suggest that taxation especially value-added tax have a significant role in the tax system and the impact of value-added tax revenue on the state budget.
Conclusions
Our study shows that there is a one-way causality between inflation and money supply in Indonesia during 2007 Indonesia during .1-2017 . This causality is mainly due to the Inflation Targeting Framework set by the role of Indonesian government and Bank of Indonesia, the increased function of the Regional Inflation Monitoring Team in each region, the role separation between Bank of Indonesia in the macro prudential side and Financial Service Authority from the micro prudential side, banks' activities or the intervention of Bank of Indonesia, acceleration of bank credit distribution, an increase in Net Foreign Assets, control of food inflation to anticipate administered prices and volatile food, and the effect of the central banks of other countries. It then can be concluded that the money supply can be used as an effective public policy instrument in preserving price stability in Indonesia. Next, analysis of money supply and inflation also related to impacting factors such as money laundering, role of banks, taxation, tax evasion, and corruption. We only observe during 2007.1-2017.7 that limits the generalization of our findings to public policy especially the causality of inflation and the money supply in Indonesia for the whole periods. Therefore, we recommend that further research could use inflation data from the supply side and use the longer observation period by using the cointegration test of Johansen. 
